Aviation Human Factors:
Lessons from the Ashes
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Human factors Is a multidisciplinary science that
examines the relationship between humans and
the systems with which they interact, including...
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Aviation Human Performance Investigators
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NTSB Medical Officers
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Investigations
Examine the
Entire System
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Runway 1 TEB

Hetenpoene, NJ
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The pilot-in-command’s (PIC) attempt to salvage an
unstabilized visual approach, which resulted in an
aerodynamic stall at low altitude

Contributing to the accident was the PIC's decision to

allow an u erlngrD\ /ed Second-In-commanad to act as pilot
lr

flying, the PIC's inadequate and incomplete orérhg

planning, and the flight crew's lack of an approach
briefing.




Also contributing to the accident were Trans-
Pacific Jets” lack of safety programs that would
have enabled the company. to identify and
correct patterns of poor perfermance and
procedural noncompliance and the Federal
Aviation Administration’s ineffective Safety
Assurance System procedures, which failed to
identify these company oversight deficiencies.
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Potential Sources of Information
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/fr%ga‘ery Date: 1/29/2015 33°31'41 29"N 82°30108. 01" W elev 498 ft eyealt 4135
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Pilot activities

Night before trip

Went to bed

Day of trip
Woke up
Departed home
Arrived airport
Departed for Nashville
Arrived Nashville

Passengers arrived
Takeoff Nashville
Crash at Thomson, GA

* Times converted to EST 7 INTSB
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Cell phone activity
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National
Transportation
Safety Board

Loss of Contrel
Eurocopter ASS50
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Recommendation

- Maintenance personnel snoula receive initial _
and recurrent training 6N maintenance human

'S, INcluding:

Iﬁ
Q)
C)
T
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— a review of the causes of numan error
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Lockhart, TX
July 30, 2016




Pilot's Medications

e Prescribed 13 rrk.ﬂ:c;_,a_,rr@

J/]?]f]/ <8J/ not | fIJ
» Toxicology: S i 'wa mpairing meaications

M, OxXycodone

DsfﬁrrJrr Iethorphan, dipnennydramine
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Probable Cause

The flight crew’s mismanagement of the airplane’s
descent during the visual approach

The pilot flying’s unintended deactivation of automatic
alrspeed control

The f




Contributing to the accident:

(1) the complexities of the autothrottle and autopilot flight director
systems that were inade quately C escribed in Boeing's documentation
and Asiana’s pilot training, which increased the likeli rqu of mode
error

(2) the IJJg'r' Crew's nor
re Jﬂrdm the use of
SjJr““ffJ_)

(J) the pilot flying’s inadequate training on the planning and executing
f visual approaches

(4) the pilot monitoring/instructor pilot's

pilot flying

(5) flight crew fatigue which likely de

landard ¢ Junication and coordination

S| flf
the autothrot \e and autopilot flight director
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System Safety Order of Precedence*

1. Eliminate the hazard through Design/Engineering Features

~ — Hazard is corrected and eliminated e
' — } ‘ (& . ' ' ' ~
2. IncorperatelGUaIuS/ SAECIWADEVICES
— Guards put up to decrease expo

3. Provide\WaliiliUNPEVIES

— Warn personnel if you can't eliminate or control the hazard

4. Develop Procedures and

[relriinie




ROBERT’S HF PREMISE # 1
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ROBERT'S HF PREMISE # 2




American 383, October 28, 2016
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In-Flight Breakup During Test Flight

October 31, 2014
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Air Launch

Landing
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SpaceShipTwo Feather System

Feather retracted

Feather extended
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PROBLEM: During the transonic region, the upward aerodynamic
forces acting on the




Feather Lock Handle

ROCKET MOTOR
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PROBLEM: If feather
could not be unlocked,
It would pose a very
high risk (probably
catastrophic) reentry.

SOLUTION: Unlock
feather at 1.4 Mach.

Reentry

Glide

Air Launch

Landing

If not unlocked at 1.5 Mach, cockpit alert.
If not unlocked at 1.8 Mach, mission abort.

: INTSB




Specified Flight Crew Procedures

PILOT

Action: Vehicle control
Verbal command: “Fire”

WK2 release

COPILOT

Action:
Ignite rocket motor




Specified Flight Crew Procedures

Action: Vehicle control Action:
Verbal command: “Fire” Ignite rocket motor

Verbal call:
“0.8 Mach”
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Specified Flight Crew Procedures

PILOT — COPILOT

VWHAZ Ieiease
Action: Vehicle control Action:
Verbal command: “Fire” Ignite rocket motor

Verbal call:
“0.8 Mach”

Action: - Verbal call:
Trim stabilizer “Stabs (degrees)”

7 NTSB



Specified Flight Crew Procedures

PILOT COPILOT

Action: Vehicle control Action:
Verbal command: “Fire” Ignite rocket motor

Verbal call:
“0.8 Mach”

Action: ] Verbal call:
Trim stabilizer “Stabs (degrees)”
1.4 Mach Action:
Unlock feather

NTSB



What actually occurred

~» Copllot made 0.8 Mach callout
» At 0.82 Mach, called out “unlocking
and moved feather ne 0 uniockec

* VVideo and telemetry
stoppea




DCA15MA019
SCALED COMPOSITES
SPACESHIPTWO
N339S8S

POWERED FLIGHT #4




The investigation found

» High emphasis onm aking sure feather was
unlocked at 1.4 "/‘clﬁf__
- Cockpit \/JSLJEIJ ana aural alerting
- Tr?l]r]mg and procedures

- Mission abort It not unlocked B\

* Not g eat concern placed on |
uniocking.

- Relied on pilots to do It right
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NTSB Finding

"By not considering human error as a potential
cause of uncommanded feather extension on
the SpaceShipTwo vehicle, Scaled Composites
missed opportunities to identify the design
and/or operational requirements that could have
mitigated the consequences of human error
during a high workload phase of flight.”
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Probable Cause of the Accident

“Scaled Composites’ failure to consider and protect
against the possiblility that a single human error could
result in a catastrophic hazard to the SpaceShipTwo
vehicle.

This failure set the stage for the copilot’'s premature
unlocking of the feather system as a result of time
pressure and vibration and leads that he had not
recently experienced, which led to uncommanded
feather extension and the subseguent aerodynamic
overload and in-flight breakup of the vehicle.”
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NTSB Recommendation

Develop and issue human
factors guidance for use
during the design and
operation of crewed
vehicles.
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